Abstract. The aim is to point out the factors of cooperation between firms working in the same branch of industry. The article uses the method of critical analysis of literature and statistical analysis of data obtained from a survey conducted in Polish metal and machine companies, which are one of leading industries in Podlaskie voivodeship. Analyzed were primarily: the evaluation of the level of existing cooperation; the impact of each factor on the current level of cooperation and the impact of positive changes on improving the current level of cooperation. To improve cooperation between competing companies more proactive approach of the research centers and business incubators is recommended in linking the potential areas of cooperation.
Introduction
Changes in behavior of entities reflected in the increasing number and types of forms of cooperation between companies have been observed for 30 years (Powell 1990; Noteboom 1999; Powell et al. 1996; Świadek, Wiśniewska 2015) . Strategies of enterprises have also changed and the key success factors are now not only to minimize costs -economic effects resulting from combining resources of companies are becoming increasingly important (Strzyżewska 2011) .
Different forms of cooperation between companies make now one of the ways of business operations -cooperation is a permanent mechanism for allocation of resources, and strategic partnership for a long time is a requirement for effective management (Sulejewicz 1997) . For a long time cooperation between organizations has been regarded as a facilitator of innovations (Tu et al. 2014; Florida 2007; Tu 2009) .
Polish presence in the EU, more frequent appearance of global companies in our country and increasing international activities of Polish enterprises contribute to the fact that new possibilities are opening to them. The specificity of a large number of Polish enterprises -in particular insufficient additional investment and lack of capital, combined with progressive liberalization of the world of economy, make participation in the network of global corporation alliances an interesting alternative for companies (Sroka 2012; Nurullah et al. 2012) ; and cooperation at the sector level is often a necessity -the company's ability to build partnerships with business partners is one of the manifestations of the ability to achieve competitive advantage (Adamik, Staniszewska 2008) .
The factor limiting the possibilities for industry development in Podlasie is the distance from the Western markets, which reduces the possibility of drawing experience and capital. Companies operating in close proximity to Western Europe have greater opportunities for cooperation and exchange of experience with the world's biggest corporations. The result is the sale of manufactured goods on both domestic and international markets. Despite this, we can state that Podlaskie is a region where enterprises development is possible through, for example, creation of cooperation structures operating in cross-border relations.
In the last two decades the specificity of cooperation development was creating cooperation between competitors (actual, but also potential) rather than vertical cooperation or integration, because these are the forms that have been developed for a long time (Cygler 2009 ).
The aim of this article was to present the results of studies which take into account factors affecting the level of cooperation of enterprises operating in the same sector, in the context of opportunities for development of entrepreneurship. The article uses the method of critical analysis of the literature and statistical analysis of data obtained A. Daniluk, A. Tomaszuk 2 from a study conducted on a group of companies representing the metal and machine industry in the north-eastern Poland.
Literature review
The complex environment of contemporary business reality requires enterprises to have the skills not only to compete, but also to cooperate (Wasiluk 2013) . The prerequisite to work together is a common interest resulting in the need to strengthen the potential in different arenas (Hamel 1991; Håkansson 1987; Inkpen, Crossan 1996) . Cooperation between companies is becoming increasingly important, and network organizations are an increasingly common form of functioning in the world of business (Sroka, Cygler 2014 ) -in the modern global economy a dynamic development of various forms of cooperation between economic operators is also observed (Wybieralski 2015) , basic types of interaction are presented in Figure 1 . Modern economy is a network of related companies with different relations -voluntary or forced -that bring both benefits and losses. Each market operator is involved in a variety of relationships with other entities in the business environment (Strzyżewska 2011) . Their basic types are presented in Table 1 .
Analyzing the table information we can see that competition and cooperation are not opposing concepts, although a number of differences can be observed between them. The basic differences would include the way of thinking, emotions felt and conduct of behavior. While the goal of competition is to win -the aim of cooperation is continuous development. In addition, participants of networking feel they are part of the sector and notice the raison d'être of other companies in the sector. While working with competitors we treat them as allies, not enemies, therefore there is no resentment or hatred for the competitor. Accordingly, the dominant behavior in cooperation is fair treatment of the competitor, while the characteristic feature of competing is separation from other companies (Strzyżewska 2011) . Companies in the same sector may also act differently depending on the stage of their development -at the stage of identifying opportunities the entities often work together, at the stage of their use -they compete (Oliver 2004) .
Nowadays in everyday language the concept of cooperation seems to be commonly understood and identified with undertaking joint actions in order to achieve mutual benefits. The elements repeated in definitions of cooperation presented in the literature are also cooperation and benefit.
In the literature, cooperation is defined as "relationship in which individuals, groups and organizations interact with each other by sharing or trans-fer of complementary skills and resources, and their development in order to achieve benefits for both sides" (Gnyawali, Madhaven 2006) . Cooperation can also be understood as "taking measures to achieve a common goal, based on identification with this objective, trust, loyalty and acting in the interest of all participants while observing the accepted rules of communication and solving conflicts" (Czarniawski 2002 ). According to Strzyżewska (2011) , collaboration is "a relationship that bounds at least two entities that involving cooperation, the aim of which is to achieve benefits by these entities, or -in case of cooperation forcedto achieve benefits by some of these entities" (Strzyżewska 2011) . Cooperation is an action that involves "coordination of partial tasks resulting from the division of work or from the links between economic entities on the basis of concluded contracts, agreements that prevent or facilitate the execution of specific tasks" (Połomska-Jasieniowska 2010). A key element of the cooperation is realization of a common goal. On this basis the ties are built between the various entities, based on mutual communication and leading to actions in common interest.
Factors supporting cooperation between organizations are mainly (Bembenek 2006) : − Mutual compatibility of purposes. − Complementarity of actions. − Awareness of the positive significance of common goals achievement by partners. − Joint implementation of partial tasks. − Voluntary cooperation (freedom to join and terminate). − Formality or informality. − Maintaining economic and legal independence by the participating partners. These factors allow for consistent cooperation at the regional level and, thanks to improved conditions for business activities, they also create opportunities to generate competitive advantage on the level of economic groups and individual entities. This is due to the accumulation of resources of the cooperating organizations and their functional complementarity. The extent to which the needs of society are met will therefore depend on the level of cooperation between participants of the three sectors of the economy and the quality of relations between them (Bembenek 2006) .
The process of cooperation between companies is affected by various reasons, among which the following factors should be in particular distinguished ( − Rationalization of the use of organization's resources with a special focus on human resources in terms of access and training of professionals, acquisition and creation of new knowledge. − Gaining a competitive advantage by enhancing innovation, better meeting the needs of customers. − Achieving higher customer satisfaction. − Reduction of operating costs due to diversification of risk sharing costs of innovative actions. − Expansion of the market by raising the competitiveness of the global business groups. In contrast, the most important factors hindering cooperation include primarily (Pachciarek 2011) :
− Limited market resources leading to continuous rivalry. − Lack of trust between entities. − Legal restrictions related to anti-trust activities. − A very strong culture of individualism in Poland, which makes it difficult and sometimes even impossible to target common goals because of the desire to meet individual interests of the individual players. The horizontal cooperation may lead to "cannibalism" of the market. This means that within the built collaborative relationships the stronger party will seek to dominate the weaker players, which in turn leads to their elimination from the market or being absorbed by the stronger (Pachciarek 2011) .
In summary, the ability to create collaboration between businesses may lead to future joint problem solving, joint control over processes and mutual learning, but we should not forget that a large part of alliances fail to achieve both the goals and the assumed benefits by the cooperating companies (Kale, Singh 2009; Lunnan, Haugland 2008; Das, Teng 2000; Keasler, Denning 2009 ).
Research methodology
Taking the above into consideration the further part of this paper presents the results of partial research carried out in the framework of an international research project "Readiness of enterprises to create cross-border networking". The project resulted from an agreement between the Polish Academy of Sciences and the National Academy of Sciences of Belarus in 2014-2016. Quantitative studies, carried out in late 2014 and early 2015 on the basis of deliberate choice, covered 381 Polish enterprises of industries leading in Podlaskie province.
Podlaskie Province covers the north -east area of Poland and borders three countries: Lithuania, Belarus and Russia. The neighborhood affects the development of specific social ties and formation of cross-border economic links. Despite a considerable potential of the area and population, this region is characterized by a lower level of socio-economic development than other regions of Poland. This is particularly evident in the case of the province of Podlasie, whose social and economic potential is much smaller than the others, especially the central provinces.
Limitations of a market and low innovative potential of local companies make it crucial to accelerate the development of companies in Podlasie region through seeking broader cooperation. Extending the areas of cross-border cooperation may be a way to increase access to external markets, widening contacts of local communities, promotion of the region, attracting foreign investors and the use of international experience in the organization of regional cooperation. Previous experiences from cross-border cooperation of the metal industry companies in Podlaskie have been discussed in detail in the framework of earlier research (Wasiluk, Daniluk 2013) . This paper therefore is limited to the analysis of the results in terms of such issues as: the potential areas of cooperation between the surveyed companies within metal industry, declarations of the surveyed companies' willingness to undertake cooperation with partners in industry, the benefits resulting from cooperation for enterprises in metal industry, conditions of lack of cooperation or lack of interest in such cooperation in the cross-border area. The research approach based on Desk Research analysis was applied for realization of the set objectives. As a result of the literature analysis and ongoing discussions the factors shaping cooperation between enterprises have been determined in the context of strengthening the development of entrepreneurship. An analysis was carried out of factors affecting the level of cooperation on the basis of the available statistical data and source materials.
The structure of researched companies is presented in Figure 2 . The biggest group of respondents, according to their size, was small companies (34%). 30% of the researched companies were middle companies and 23% -big firms. Over 80% of the researched units have existed on the market for more than 10 years. They are therefore well established companies although the majority of them are still in the group of small and middle.
The adopted methodical concept of the research involved:
− Developing the guidelines for analyzing the current situation in the field of cooperation between enterprises in the examined sector and the conditions for joint actions of entrepreneurs in the metal industry, in the context of enterprise development in the border regions. − Indicating directions of change in needs for support of cooperative activities within the metal industry. − Developing the guidelines and recommendations related to building effective cooperation links. Taking the literature into consideration it was assumed that undertaking certain forms of mutual cooperation with companies in the sector can increase the propensity for the development of innovative activities. It may therefore be beneficial to the development of entrepreneurship in the individual entities within the framework of cooperative relations. Competing companies that operate within the industry are not strangers to each other and the cooperation in different types of structures, especially in a cluster network, can increase the effect of mutual support by providing options in the form of the potential of others. The research questions included the importance of different conditions for the willingness to undertake mutual cooperation between companies operating within the industry. Defining the key factors led to identification of potential cooperation spheres and the importance of these factors for the development of entrepreneurship (Fig. 3) .
Analysis of the results and discussion about them
Detailed analyzes regarding the potential cooperation between enterprises in the metal industry, in the context of conditions for entrepreneurship development, aimed at getting answers to the following research questions: 1) How do the respondents evaluate the current level of cooperation between companies in the metal and machine industry? 2) How do the respondents evaluate the degree of interest in tigthening the cooperation between companies in the metal and machine industry in the near future? The research results show a great variety in perception of factors affecting the possibility of cooperation in particular groups of enterprises (Fig. 3) . On the basis of the previous research (Wasiluk, Daniluk 2013) we can define the lack of trust between companies in the business to be an important factor limiting the spread of information about benefits of cooperation. Different companies were not interested in transferring of information to the other companies regarding it would potentially weaken their market position.
The results of the research were coded, and the primary data obtained was subject to organizing, grouping and analysis using statistical tools such as: tabular forms of data presentation; descriptive statistics; nonparametric statistics. The analysis were conducted with the use of the statistical package StatSoft STATISTICA® Version 12.5. In terms of the evaluation of conditions for entrepreneurship development in the metal and machine industry companies operating in Podlaskie province, an important element of the study was the question of the assessment of the current level of cooperation and the degree of interest in its tightening in the future. The researched companies were asked for self-evaluation through the prism of the indicated factors. The respondents evaluated the above factors in the seven-point scale (Table 2) . Spearman's rank correlations Evaluation of the current level of cooperation and possibilities of its strengthening in the future 0,36
The obtained results indicate that respondents evaluated the current level of cooperation with entities in the industry at the average rate (average score -3.84). They were also quite unanimous in their evaluations, as evidenced by the value of a statistical indicator for response variations (V = 41.44). The largest group of those who responded evaluated the current level of cooperation at 4 in the seven-point scale (Dominant D = 4 for groups of 20 subjects participating in the survey). We can therefore speak of a relatively optimistic approach to this issue. Equally optimistically we should look at the results of the evaluation of interest in tightening cooperation with companies in the industry. The average note was 3.99 with the median at the current level equal to 4. Among the surveyed entities cooperating in the industry the interest is evident in tightening mutual cooperation in the future in relation to the present. The dominant group of respondents indicates the need at level 3.
Taking into account the received responses the statistical evaluation was made of the current level of cooperation impact on the possibility of its tightening in the future. The value of the Spearman's rank correlation indicates a significant level of interdependence between the studied features. Therefore, it can be concluded that the increase in evaluations of the current level of cooperation is accompanied by a significant increase in the degree of interest in tightening this cooperation in the next 2-3 years. The increase of interest in tightening cooperation may be affected by its results so far -felt directly and indirectly by cooperating entities. This depends largely on mutual expectations and the expected and actually received benefits from the cooperation. Identified were the interacting factors that constitute the mechanism of mutual cooperation between companies in the sector. Examined was also the extent to which various factors affect the evaluation of the current level of cooperation between the respondents' companies and cooperators in the industry. The results are shown in Table 3 .
Analyzing the average values we can notice that the indications of above 4 apply to aspects of 7 cooperation related to the expansion of the market, improving the quality of products and services and enabling realization of large orders. These are the areas that do not require mutual commitment to business cooperation on the basis of trust. They neither need to share their resources, which are associated with the development of entrepreneurship and innovativeness. Low ratings in areas that have a particularly significant impact on the development of entrepreneurship in the framework of joint actions can raise anxiety about the mechanisms of cooperation with entities in the industry.
The following can be mentioned here: implementation of joint investment projects (average rating 2.71), undertaking joint research and development activities with competitors (average 2.79). Slightly higher rated were factors associated with advertising activities (average rating 2.86), access to the resources of a competitor (3.04) or the increase of innovation potential (3.47). These are aspects that require a higher level of mutual commitment to cooperation and therefore -condition its greater durability.
The indicated evaluations might suggest lack of willingness on the part of companies cooperating in the industry to engage in deeper cooperation relationship, characterized by engaging their own resources and greater difficulty breaking it. It requires mutual trust and taking into account the interests of the cooperating parties. This was also confirmed by the results of other studies in which the primary factor limiting willingness to cooperate was a very low level of trust or even lack thereof that limited the potential to establish contacts between companies operating in the industry (Wasiluk, Daniluk 2013; Wasiluk, Daniluk 2014) .
Respondents were also asked to evaluate the impact of positive changes in the various factors on improvement of the level of cooperation with the cooperators in the sector in the next 2-3 years. For the vast majority of the factors of the value of the average rating was higher than the current status of cooperation and reached satisfactory values. The highest increase in the evaluations of the impact of changes in the factors on improvement of cooperation in the industry in the future concerned the reduction of operating costs and increase of innovation potential.
This indicates mainly the market motivations -the potential possibility for using the results of cooperation to strengthen the competitive position in the industry (Fig. 4) . 
Conclusions
The text highlights the conditions regarding willingness to cooperate among companies operating in the metal industry in Podlaskie province in terms of business development. The existing interactions between the actors play an important role in this case. They include aspects such as economic cooperation and cooperention that constitute an important manifestation of the entrepreneurial skills. This is particularly important in case of the smaller enterprises, which often reach a certain stage of development and need new technologies to grow further. With too little potential, they are not able to conduct research and development activities independently and at the same time modernize technology and technological equipment that may already be outdated. At this point, there is a chance for the joint use of the competing companies' resources.
The research was conducted among a group of enterprises in the metal and machine industry, which is one of the leading industries in the region of north-eastern Poland regarding the level of entrepreneurship. The results show that in the researched group of companies a moderate degree of interest in undertaking cooperation with other entities in the industry can be observed. A higher rating of current level of contacts with companies in the industry translates into a greater willingness to cooperate in the future. From the point of view of entrepreneurship development, as an important carrier of innovation, it is apparent that the mechanisms of competition and achieving a better position in the studied industry outweigh the need for cooperation between the parties. The owners of the surveyed entities lack a positive reflection on the potential benefits of entering into various forms of cooperation.
Metal industry in the area of manufacturing machinery, equipment, components and metal parts and welded structures and products bases on recently growing in Podlasie specialization in the field of machinery parts construction, agricultural machinery, specialized equipment and steel structures. After the changes in the nineties a number of companies with national capital began to operate in the Podlasie region and in recent years they have begun to gain the experience on the international market. An important limitation to their further development is the location of metal companies, with foreign capital and links with the modern metal industry in Europe, in the western provinces of Poland. On the other hand, it contributes to stimulation of entrepreneurship and searching by local entities innovative solutions to be able to compete with strong in capital Western corporations. This is a field to establish wider cooperation in the industry and strengthen contacts also in terms of cross-border cooperation -for example, with entities from Lithuania.
The dynamic development of the industry is possible because of getting a recognized European position by leading producers of final products who offer highly advanced, innovative products, developed on the basis of the regional R&D potential. Simultaneously, there is a possibility of expanding the network of companies, suppliers and independent producers on the basis of close network cooperation with leading manufacturers of final products and by using the regional research and development and educational potentials.
